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Ovarian Stimulation
Ethical issues still surround ovarian stimulation [3] , especially on the topics of higher-order multiple births (HOMB), egg banking, and diminished ovarian reserve.
Higher-Order Multiple Births
Between 1997 and 2009, the use of IVF has increased 84 %, yet the number of embryos transferred and multiple pregnancies, have decreased [4] . However, several scholars believe that physicians should remain concerned with multiple pregnancy rates due to the many risks to both infants and the mother, as well as the high medical costs associated with delivery, neonatal care, and long-term complications of HOMB [4, 5, 6•] .
Ethical issues surrounding HOMB often revolve around the principle of parental responsibility, which posits that people should not be only concerned with their own interests in reproducing, but also the welfare of the child [6•] . This can be applied to potential or existing children; thus, an assessment of the resources available to the parent(s) for both obtaining and caring for children enter into this equation. Manninen [6•] implicates various people and entities that should be held ethically accountable for HOMB, which include the patient, clinic, media that glamorizes HOMB, and insurance companies that do not cover certain fertility treatments and thus drive people to utilize fewer and riskier attempts at assisted reproduction. The author also cites studies that show that paying for more fertility treatment options may actually be more cost effective for insurers than paying for peri-and post-natal care of HOMB.
For fertility physicians, Manninen [6•] suggests policies that extend beyond simply educating patients but create official guidelines on the number of embryos transferred for IVF and reduce the chances for HOMB during intrauterine insemination. Similar requests have been made of the Centers for Disease Control and Prevention and the American Society for Reproductive Medicine (ASRM) to impose stricter regulations on both fertility providers and insurance companies to favor safer IVF techniques [5] .
Critics of regulation worry that restrictions may limit the reproductive autonomy of infertile patients, and that decisions on the number of embryo transfers should not only remain with the patient and practitioner, but should be based on patient age and number of high-quality embryos [7] . Others have argued that adopting certain regulations that decrease the chances of an infertile couple successfully conceiving in a particular treatment cycle does not strip an infertile couple of their capacity to procreate if they are given future access to treatment. To ensure this, insurance companies should cover repeated cycles. Furthermore, in order to lessen a woman's exposure to repeated invasive procedures, she can freeze procured eggs to limit retrievals or decrease the potency of ovulation-inducing drugs [6•] .
Additional suggestions to limit HOMB include continued research into improved monitoring, advanced culture techniques, enhanced implantation rates, and tests to predict an embryo's genetic and developmental competence [4] . Others propose limitations of one or two embryo transfers, which is more obtainable due to new techniques, such as single embryo transfer, which is the standard in some European countries [8] .
Egg Banking
The health risk for women donating oocytes for somatic cell nuclear transfer (SCNT) has been an indirect argument against embryonic stem cell research. One such risk is ovarian hyperstimulation syndrome (OHSS), which some say women are not adequately warned about during the consent process [9] . Others, however, have argued that incidence rates of OHSS are not applicable to oocyte donors, especially if proper precautions are taken. New developments may help to defuse this debate [10] . First, new stimulation protocols, such as replacing human chorionic gonadotrophin (hCG) with hLH or gonadotropin-releasing hormone (GnRH) for women who do not have PCOS, has been suggested to reduce the risk of OHSS [11, 12] . Second, "spare" oocytes may soon be available, negating the need to stimulate women solely for research purposes. With vitrification (ultrarapid freezing) and improvements to slow-freezing methods, freezing oocytes is becoming more efficient. If oocytes, rather than embryos, are frozen, this should deter ethical problems for both patients and policymakers who attribute a high moral value to the embryo [12] .
With the creation of a limited number of embryos for each cycle, few will become supernumerary. First, this will help lessen couple-level conflicts surrounding embryo disposition if a disagreement arises (e.g., divorce), because the woman will be the sole decision maker regarding her oocytes. Second, it is likely that when given a choice regarding the outcome of unused genetic materials (destruction, donation for science, or donation for reproduction), many women will donate to science due to fewer ethical and psychological ramifications [12] . Moreover, Mertes and Pennings [12] contend that this new freezing method will result in increased "social freezing," where women bank their oocytes until a time when they are ready to reproduce. The oocytes of women who have not found a partner by the time they reach the age limit could be donated to science, as could the oocytes from "medical freezers."
This two-phased donation cycle of stimulation and pickup, followed by donation, could avoid the ethical questions Other studies compared treatment versus no treatment groups. For example, women who did not seek fertility treatment placed less importance on the idea of parenthood, yet also reported lower levels of self-esteem and life satisfaction than women who sought treatment, regardless of treatment outcomes [20] . Similarly, Johnson and Fledderjohann [21] found that infertile women who had undergone treatment reported higher levels of distress than those who had not, irrespective of type of diagnosis.
Other research has found that the amount of social support that a patient receives can have significant effects on stress levels [22] . Compared with white and Asian women, black women were less likely to report encouragement for treatment from their partners and family members [18] . Greater social support can lead to less stress, with some levels mediated by different coping strategies [23] .
With regard to infertility counseling, Blyth [24] attempts to map out what guidelines exist globally. In Australia, New Zealand, and the United Kingdom, counselors are actively engaged in defining their roles and scope. These countries also require specific academic and professional qualifications for psychosocial counselors in accredited fertility clinics. Australia, New Zealand, and some European countries necessitate counseling for specific types of fertility treatments, with most concentration on reproduction that involves a third party, which may include patients, donors, surrogates, and their partners.
Clinic personnel, however, may need to work harder to relay counseling standards and availability. In interviewing clinic workers, patients, and policy makers, Machin [25] found disparity in perceptions between clinic personnel and patients with their views of availability of counseling. Furthermore, the majority of those regulating and working in clinics were unaware of the difficulties that people had after completion of treatment, such as decisions about frozen embryos, which indicates that clinics may need to be proactive in providing ongoing support.
In other studies, physicians discussed the problem of trying to ensure the welfare of the child produced by any fertility treatment and felt that this was particularly difficult because of a lack of information on prospective parents and a lack of criteria for adequate parenting, although some areas of Australia and New Zealand require parents to pass criminal background checks. Physicians and regulators also are undecided on such issues as disclosing information on donated gametes to the child and whether infertility clinicians should be making such decisions at all [1, 24] .
Other research has more specific suggestions for clinicians. For example, Frith et al. [1] found disagreement among the practitioners on the ethics of treating same-sex couples. Citing a recent lesbian discrimination suit, Storrow [26] argues that the AMA would benefit from strong nondiscrimination language in its physician-patient relationship of donors being lured into taking unnecessary risks for a study with uncertain benefits [12] . Mertes and Pennings [12] also suggest a temporary solution of an egg-sharing program whereby social freezers donate some of their oocytes at the time of retrieval, in exchange for a participation in the costs related to egg retrieval. They contend that this is less controversial than egg sharing for immediate reproductive purposes.
Last, some believe that women who donate oocytes for research purposes should be compensated similarly to those who donate for reproductive purposes [11, 13] . Others warn about unregulated egg donor recruitment agencies, the necessity for enforced parameters that ensure nonexploitive recruitment tactics, patient consent, and development of a registry of donors to follow-up adequately on their health [13] [14] [15] [16] .
Diminished Ovarian Reserve
Karipcin and colleagues [17] maintain that physicians can legally and ethically decline ovulation induction to patients with diminished ovarian reserve when chances of successful pregnancy are futile. There is more ambiguity when patients have a minimal (but possible) chance of achieving pregnancy. For inducing ovulation for patients with diminished ovarian reserve, the authors suggest relying on the guidelines and ethics proposed by ASRM, as well as those of the American Medical Association (AMA) and American Congress of Obstetricians and Gynecologists. They further suggest that these patients should be counseled about their other options, such as donor eggs and adoption.
Psychosocial Distress and Counseling
During the past few years, more attention has been paid to the emotional distress associated with infertility and the process of assisted reproduction, including greater attention to subgroups of infertile women. For example, compared with white women, Asian, black, and Hispanic women had greater ethical concerns about infertility treatments and these concerns were associated with lower odds of getting tests and receiving treatment [18] .
In other comparisons, infertile women who had never conceived had much higher levels of fertility-specific distress than infertile women who had been pregnant, irrespective of birth outcome. Furthermore, they were more likely to have seen a physician, had tests, and sought treatment. Although pregnancy loss is devastating, this study shows no significant differences of infertility-specific distress between women who had not had a live birth and women who had live births. The authors in this study suggest that the psychosocial primary/secondary infertility distinction is based on conception, rather than birth [19] .
provisions. Other suggestions for clinicians include more emphasis on couple-level issues, especially those of sexual health and intimacy, through the facilitation of information gathering and its analysis, help in decision-making, evaluation, support, and therapy [27] . Interventions designed to redirect goals and enhance coping skills also may prove viable [23, 28] .
Men and Male Infertility
Although most infertility research focuses on women, one cannot omit men's roles. There is a small but growing literature on ethical and psychosocial aspects surrounding men and infertility, either analyzing men in their relationships with infertile women or as the infertility patient. One study focused on the hormonal levels and psychological symptoms in infertile men and found that testosterone level was inversely associated with anxiety, but FSH and LH were positively associated with anxiety. There was no association between anxiety and prolactin and estradiol [29] .
In regard to ethical considerations, some note that when presented with an infertile couple, some physicians do not thoroughly examine the male partner and instead opt for the most advanced reproductive technology currently available, IVF/ICSI, to address both male and female factor infertility. These authors caution that this procedure may be overutilized and that a lack of proper evaluation of the male partner may not only overlook a correctable cause for male infertility but also may miss a serious medical condition, which could ultimately result in greater harm to the man or his potential offspring. Moreover, it has been suggested that failure to seek out male factor infertility limits the patient's ability to make informed choices about intervention and transfers the burden of his medical condition onto his female partner and child, who then bear the burden of potential risks associated with assisted reproductive technologies [30] .
Posthumous sperm retrieval (PSR) presents another ethically controversial topic. PSR is not legal in several European countries, Canada, and Western Australia, and there are no clear guidelines for its use in the United States. Of particular concern are cases in which a man unexpectedly dies and his female partner requests the removal of sperm from his body for the purpose of future conception. This raises questions about the man's prior consent, autonomy, and bodily integrity. One suggestion has been to require a grieving period of at least 6 months for the widow before the saved sperm can be used [30] .
Moreover, issues surrounding telling children if they were conceived with donor insemination (DI) still abound. Although recent studies advise parents and practitioners that children should be informed, parents tend to withhold this information [30] . Chubak and Thomas [30] contend that truth-telling is part of medicine and that children conceived through DI should be informed to avoid potential medical problems and emotional damage to their parental relationships.
Compared with women, there has been less research about the experiences of men affected by infertility, yet there is a growing body of literature from diverse settings using varied designs and data sources on the psychosocial experiences. Although few studies reported whether male-specific cutoff scores were used, findings indicate that diagnosis and treatment were associated with elevated infertility-specific anxiety, especially for men who were socially isolated or had an avoidant coping style. These rates, however, were lower than women's scores, and the overall prevalence of clinically significant mental health problems were no higher than those found in the general population. Unsuccessful treatment, however, could lead to long-term emotional consequences [31•] .
Although additional research is needed, studies consistently show that infertile men in resource-constrained countries are faced with less accessible services, have more limited knowledge of reproduction and fertility, and are more reluctant to participate in the fertility treatment process, in part due to cultural beliefs [31•] . Among the U.S. population, there are still gaps in knowledge about proper counseling, seeking, persisting with, and deciding to cease treatment, experiences of invasive procedures, parenting after assisted conception, and adoption and infertilityrelated grief and shame [31•, 32] .
New Procedures

Fertility Preservation
Some believe that the emerging field of fertility preservation still necessitates regulation, especially given the significant rise in cancer survival rates. The argument is that the premature death of a cancer survivor should not factor into the decision to administer fertility treatments to cancer patients, because if the cancer patient is single, she may be in a stable relationship by the time she is ready to procreate. Furthermore, a self-selection process is likely, because women who are most likely to return for their stored genetic material are those who are healthy enough to withstand pregnancy [33] . Shah et al. [33] posit that insurance companies should be ethically obliged to fertility preservation because of impending iatrogenic damage to the reproductive organs, similar to existing policies that cover reconstructive breast surgery after mastectomy for breast cancer. The authors also suggest that women fertilize half of the embryos with their partner's sperm and the other half with donor sperm to avoid the potential problem of frozen embryo use in the chance that the couple separates.
Uterine Transplant
In the past, UTx for women suffering from uterine factor infertility (UFI) was seen as unethical due to a lack of data on safety and efficacy. Lefkowitz and colleagues [34] propose newer, ethical criteria, because although a successful UTx leading to gestation has not yet been successful, recent investigations using animal models have shown promising results. The authors propose that more support for this procedure will grow given the increasing prevalence and acceptance of nonvital organ transplants, as well as the immunosuppression protocols after other organ transplants used for pregnant women that have shown minimal gestational harm. This results in an ethical debate on UTx between the principles of autonomy and nonmaleficence.
More complex ethical questions that will arise will be in the context of research. Informed consent may be problematic, because the subjects of UTx trials will be considered healthy research volunteers because UFI is a condition that does not require medical intervention to reduce morbidity or mortality. There also are dilemmas in the medical and psychological consequences of uterus donation wherein the hysterectomy literature shows problems with loss of gender identity and effects on sexuality [34] . Lefkowitz et al. [34] suggest that giving the potential donor comprehensive information, adequate time to consider the decision, psychological screening, follow-up, and ongoing care is the ethical approach. Moreover, other organ transplantation studies have noted the complex relationship that develops between a donor and recipient. In light of this, the authors suggest that it will be very important to safeguard the principle of anonymity of donor and recipient unless they have waived that right.
Furthermore, women in early trials should have low expectations of carrying and giving birth to a healthy baby, which might be hard for this group of women who are making an emotional decision to attempt to carry a pregnancy in an implanted uterus. Receiving a donated organ can have both physical and psychological risks, thus greater counseling may be needed to address issues, such as personal identity and bonding with the baby. Finally, the field of Reproductive Endocrinology and Infertility does not have policies to exclude women from treatment, yet transplantation does; thus, the two fields may have to reevaluate their policies in the future [34] .
Conclusions
In this review article, we have looked at issues of ovarian stimulation, particularly HOMBs, egg banking (especially for research purposes), and diminished ovarian reserve. We also outlined an emerging body of literature on psychosocial distress, which includes greater attention to subgroups of infertile women, as well as counseling suggestions. Men have garnered more attention in the literature, either in their relationships with infertile women or as the infertility patient. Last, we outlined some ethical issues posed by newer procedures of fertility preservation and UTx.
Although the literature on ethical and psychosocial aspects of infertility spans from the biological, to the social, to the psychological, to the ethical, these issues all become intertwined in caring for the infertility patient. In sum, paying attention to psychosocial and ethical issues of infertility and fertility treatments makes for better practice, which is beneficial for practitioners and patients alike.
